It has been speculated that the intensity limitation observed in the Los Alamos Proton Storage Ring (PSR) is caused by a coherent instability [l] induced by the presence of pockets of electrons generated by scattering with the molecules of the vacuum residual gas. A theoretical explanation of the e-p instability of course does exist [2] , and is similar to the one developed for the ion-induced instability in electron storage rings. Considering the large beam power (2 MW) involved in the NSNS Accumulator Ring [3] , and the consequences caused by even a small amount of beam loss, we need to carefully assess the effects of electrons that may be generated in the vacuum chamber.
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Electrons may be generated in a variety of ways. Negative ions traverse the stripping foil during injection. The average power associated to the electrons is 2.2 kW, corresponding to 1 GeV primary beam with an average power of 2 MW. Leaving the foil, the electrons will drift forward and enter the fringe field region of a 2.5 kG bending magnet [4] , which is part of the horizontal set-up for the beam multiturn injection. The trajectory of the electrons in that region is a semicircle of 10 cm diameter, at the end of which they are collected by a water-cooled copper and graphite collector, disposed parallel to the motion of the incoming beam. The acceptability cryterion is that no more than electrons per protons are left behind in the stripping foil region.
The second mechanism of electron production is the loss of protons on the vacuum chamber wall. If a proton hits the wall, electrons may be desorbed, which in turn may hit the wall again, and desorb more electrons through a process known as "multipactoring". The effect of this mechanism is controlled by minimizing the loss of the protons to the wall. The design requirement for this purpose is a total loss not exceeding of the total proton beam intensity, which is achieved by allowing a factor larger than two between physical acceptance and full beam emittance all around the ring, and by insertion of collimators/scrapers in conveniently chosen locations to intercept the beam halo. Also, the vacuum chamber will be made of titanium-coated aluminum, to eliminate or considerably 
RESIDUAL GAS IONIZATION
The assumed average vacuum pressure corresponds to a residual gas density n = 6 x lo7 atoms / cm3 at normal conditions. The expected average ionization cross-section is 6; = 1.2 x cm2. The rate of electron production is then given by
where N(t) is the number of protons which varies during injection according to N(t) = N, t, with N, = NT / Ti,j = 2.25 x 1017 protons / s. At the end of the injection process, the beam has been longitudinally compressed and is immediately extracted. Integration of (1) x = n,/NT = 1/2 f3 c n oiTinj (2) that is a beam charge neutralization x = 0.09 %.
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MOTION OF THE ELECTRONS
To understand the dynamics of the electrons it is necessary to have an idea of the motion in the various components that make up the Accumulator Ring. For this purpose, we shall assume that the proton beam bunch is a cylinder with dimensions given in Table 1 , with transverse and longitudinal uniform charge distribution. The beam intensity varies linearly with time during the injection process. We shall assume that the bunch length L remains approximately unchanged, and that the betatron emittance varies linearly with time. Then, the charge density N(t) I L a2 is constant throughout the multi-turn injection process.
MOTION IN THE DRIFTS
The equations of motion are very simple. In the region where the beam bunch is present
In the beam gap region the motion is a pure drift, where the electrons have an opportunity to leave the beam and reach the vacuum chamber wall. It will require a transverse velocity ve = 0.34 x lo6 m I s to escape, which corresponds to an energy of 0.33 eV, less than the 2 keV potential energy in the proton beam. Thus most of the electrons produced by the residual gas ionization, in the drift regions, will be able to escape the beam. It derives that the neutralization coefficient x given by equation (2) is expected to be considerably lower by several orders of magnitude.
In the presence of the proton bunch, the bouncing angular frequency Each electron receives a periodic transverse attractive kick when is traversing the proton bunch, followed by a drift between two consecutive passages. The system of Eq.s (3) can be solved with the matrix method. The transfer matrix over one period, which includes one beam gap and one beam bunch. is One can also estimate the time that is required for the electrons to leave the beam and reach the wall, since that is also given by the trace itself of the transfer matrix if we write, I cos @ -a sin 4 I = cosh p
(7)
The escape rate is 1 t zesc = p t To, which for z = 295 ns gives zesc = 178 ns. The actual number of electrons present in the vacuum chamber in a drift section is then given by the balance of the escape rate and the production rate, that is when dn,/dt = p c n oiN(t) -ne/Tesc = 0
(8)
At the end of the injection process, we estimate that 0.7 x lo8 electrons remain in a drift section, which yields a neutralization coefficient x = 3.4 x
BEAM LEAKAGE IN THE BUNCH GAP
It has been speculated [l] that the ep instability observed in the PSR ring could be caused by an amount of proton beam which leaked in the bunch gap. In the NSNS Accumulator Ring the design calls for the provision of an rf system which compresses the beam in a single bunch during the injection process. The system will guarantee a gap completely clear of beam to a level of of the total proton intensity. In the case that a small fraction q of the proton beam could be present in the gap, the transfer matrix (5) will be modified to yield a new stability condition where It is seen that already with a 1% of the proton beam leaked in the bunch gap, stability and instability conditions alternate during the injection process. For larger value of q, the chances of electron trapping increases considerably.
It is thus important that the bunching process will exclude protons to penetrate the gap at a rate larger than 0.1% of the total proton intensity.
MOTION IN THE BENDING MAGNETS
To evaluate the motion of the electrons in a dipole magnet, one has to modify Eq.s (3) where KL = e G / me c. Within the bunch gap again Q = 0. Eq.s (13) can be partially integrated to show that is a prime integral.
The system of Eq.s (13) can be integrated with some approximations in special cases [5] . For instance, in the case x2, y2 << a2 and dz / dt -0, one can show that the motion is unstable at least on one plane of oscillations. On the other hand, if one takes x = 0 and y -a, it can be seen that KL a2 / 2 is much larger than ynit. In this case there is a large frequency variation with the amplitude of the electron motion. This spread will quickly smear any coherent motion that may appear within the electron beam which cannot then feedback to the proton beam motion. 
THE E-P INSTABILITY
